Rate constant for capping of the barbed ends of actin filaments by the gelsolin-actin complex.
The rate of capping of actin filaments by the gelsolin-actin complex was measured by inhibition of elongation of the barbed ends of actin filaments. Polymeric actin (0.1-1.0 microM) was added to 0.5 microM monomeric actin and various concentrations of the gelsolin-actin complex (0.08-2.4 nM) to induce nucleated polymerization. As under the experimental conditions (2 mM MgCl2, 100 mM KCl, 37 degrees C, actin monomer concentration less than or equal to 0.5 microM) actin filaments treadmilled, filaments elongated only at the barbed ends and the gelsolin-actin complex did not nucleate actin filaments to polymerize towards the pointed ends. The rate of nucleated actin polymerization in the presence of the gelsolin-actin complex was quantitatively analyzed. The rate constant for capping of the barbed ends of actin filaments by the gelsolin-actin complex was found to be about 10(7) M-1 s-1.